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H30TOIDITE HA CfPOITQHYMOT no TEPlJ,.H.EPHUTE 

M ArMATCKJ1KAPllJ1 O.ll. TEPHTOPI1JATA HA MAKE,LJ;OJflfJA 

1>. Iiora, T. CqllllllH'fOBCKH, C. JIcllJfTHona 
P YJ1a(lCKO-rmIlOlJll(Jl cfJaKYJlnT IDTIm 
A6CTPAKT 
Bo oDoj TP~ 33 npD naT DO MaKC].IOlluja cc npHK3l1<allH PC3YJJTaTH 0 ].1 O].lPC].IYR3Ibt"TO 
Ha H30TonHTC lia Sr/86Sr BO TqIWltpllHn M3l111aTCKH Karmw, KlII'nll KOH "II npll'l'ol'IIj:rra IIa 
MaKt;t;III1}a ce ,JCJIllTIID II °AllCTIIlltc:nIl~IH. QSHe Il~yflan.a CC HCKO,lHcntOl :Ja JJ.llllecyun.c 1111 
HCKOH OCIiOllllll 1lI1tny'lOUH 3a mITCKJIOTCl Ira MIlrMIfTC 0"- KOH CC tlM>I'MlfJI8.IIe nl'll.HcplIHn Mar­
MaTCKH KapIlH. OAIIOCOT HI 87Sr1Sr'l~ ao 06p".IDoTyBalllfTC npMJlltpolJ,H ce AB~ 80 'l'llllKl.l,IfTC OJ~ 
O.706Jl8 naAoO.7L064L. 
OROj 0AliOC e HajMM DO liCIIHT)'B3HHTC npHMCpOl\1i 0].1 JJOIUlJlHTentTC 6y'lliM, )lBMjaH, 
EOpOD .llOJJ, H 3neT080 JlOJleKa C BajroneM BO JJOkllJl,...rentTC Ra Caea It TOpatntua. Qlloj 
cjJCHOMC.H C IlajDcpojaTIIO nOcnCJ1lUla liB Pll3JJIi'lllliOT CTenell 118 KOHTaMli llRUltja tia npltMapHH­
Te ManraTCKH paCTOffi1, 
H30TOIIHHOT O].lUOC Ha CTp OIIIlK)'MOT jacHo YK3l1<yoa 118 Toa ].leKS M3rMlfTe O.l{ KOK ce 
cjJopMHpaneTcpUlIcplmre MBrM3TCKli Ksp nH HS TCPHTOPlij3'f8.H3 MaXC].IOHHjn nOTeKIIY88.aT Oil 
.I1CJJoOJ.1"re HlI rOptl8Ta 060H8K8 tlO H co rOneMO MCWal-bC H8 M8TCPl4j3J11t 0.11 KOHTHHCHT8J1HaT8 
KOpa. 
BOB~ 
Ha TepHTopnjaTa Ha MaKe.nOHl1ja Tepu.HepHliTe MarMaTCKI1 K3pmf 
HMaaT urnPOKO pacnpocTpaHeHlIe. THe ce nojaaynaar KaKO BO Bapn.apCKaT3 
30Ha TaKa Ii BO CpncKo-Maxe.nOHCKaTa Maca, a Ii BO KOHT3KTHJ..ITe .neJIOBI1 
nOMety Bap.napCK3Ta 30Ha H CPDcKo-Maxe.nOHCKa Maca (c. 1). ilop3,!U1no­
Bp3aHoCTa Ha noroJleM 6poj Ha nomIMeTaJ1HIi opy.nHyBali>8. co OBHe TepUIf­
epHH M;u-MaTCKH KapnH, no.naTOlU·1 o.n tUlBHOTO HJY'lYBatbe HaotaMe YWTe 
BO Tpy.o.ODnTe Ha J. UBI1JI1K (1906), J1 MAPHK (1930, 1935), R PAllOBAHOnHK 
32 B. Boev, T. Serafimovsl 
ce <fJopMHpaHH co TO 
O.llHOCHO, .lleKa ce <flol 
KOpa H ropHaTa 06B~ 
Ha onHro- MHOueHCI 
Ha C. KAPAMATA HAl 
1974 ce KopHrHpa B~ 
TepUHepHHTe MarMl 
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(1930), CI>. 'fYKAR (1938), M. TAJ,llEP (1940) H ./lp. I10HOBH no.uaTOUH 30 OBaa 
TepUHepHa MarMaTCKa aRTHBHOCT HaotaMe BO TpY./lomrre Ha B. MAJEP (1958, 
1966), KaxO II DO TpY./lOBJITe Ha C. KAPAMATA (1962, 1974.1983, 1990), nOToa 
C. KAPAMATA H C. )lHB.TbAII (1980), P. CTOJAIIOB (1974,1980, 1985), B. roPl'FJJHK 
(1980), T . I1BAHOB (1982), B. 1.£HIl>JUlrAlIEU (1987), Ii. EDEB (19RU, 1990), KaKO » 
T. CEPACI>HMOBCKH (1990). 
Ilo./laToUH 3a nOTeKnOTO Ha MarMHTe O./l KOM ce Ij>opMHpane Tepmlep­
HlITe MarnaTH HaotaMe BO Tpy.uOBJfle Ha C. KAPAM/\TA H fl ropt EBH!< (1974) 
no l[OH THe 360pYBaaT ./leKS: »M arMHTe ICO» rH ./lane TcpUHepHHTe Msn mTK 
Cn. 1. DonolKOa H8 Tepl.{HepHBT8 ManfBTCKB BK111tBHOCT HB TepHTOpltjOTB H8 Maxe.uoHHjo 
ZM - lAJIll.AHO MaKe.nolicKll MBCa, PM - TIenBroHHcKl l NllCHB, 

VZ - BaPJlBPCICA lOHa, SMM - CpnCltO-MaKe)lOHC1COMSca) 

I - BynKBHcKH IOMI1jetl:C Caca-TopaHJII.Ul, 0 - aynxallclH J[OMnne.W KPBTOBO-3neTOBO, m­






jan Ha MaICeAoHHja 
)I()'Balba co ICOH Ke f 
TepUHepHHTe ICapm 
Max-Planck UI'>',IlU"-U 
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ce <t>oPMHpaHH co TOneH>e Ha AJJa60KHTe AeJJOBH Ha KOHHrneHTarlHaTa KOpa, 
OAHOCHO, Aeka ce <l>opMHpaHH BO rpaHH'IHHTe AeJJOBH Ha KOHTHHeHTaJJHaTa 
Kopa H ropHaTa 06BHBKa". HCTO TaKa DOAaTOUH KOH 360pyuaaT 3a nOTeKJJOTO 
Ha OJJHrO- MHOueHCKHTe rp3HHTOH,llH BO Cp6Hja cpeTH yB3Me BO TPYAODHTe 
Ha C. KAPAMATA H .up. (1990), BO 1t0H npeTXOJlHHOT CTaB Aa.neH BO TpYAOT OA 
1974 ce KopHnlpa 80 CMHCOJJ Aeka "P3CTODHTe OA KOH ce .D.JI<I>epeHUHparte 
TepUHepHHTe MarM3TH ce <l>opMHpaHH BO ropHaTa 06BHBKa, a nOCJJe Toa ce 
KOHTaMHHHpalU I co MaTepHjartH OA KOHTHHeHTaJIHaTa Kopa". 
B3KBHTe H,QeH KOH 360pyBaaT 3a nOTeKJJOTO Ha MarMHTe o.u 1r0M ce 
<l>opMHpaJJe TepUHepHHTe MarMaTCKH K3pnH He HaBeAOa Aa H 3a TepllTopH­
janHa MaKeAoHHja HanpaBHMe nOAeTaJJHH HCTpa)l(yBaH>a,a npe}lH ce HCTpa­
)I(}'B3H>a co KOH iCe 6HAe o.upeAeH H30TonHHOT COCTaB Ha CTPOHUJ1YMOT BO 
TepUHepHHTe Kapnh.. J1a60paTopHCKHTe HCTpa)l(}'BaH>a 6ea HanpaaeHH BO 
Max-Planck Institut-oT BO Maim O}l cTpaHa Ha Dr. Wolfgan Todt Ha KOro BO OBaa 
npHJlHKa MY H3p33YB8Me roJJeMa 6narollapHocT. 
OrnlC HA TEPUHEPHMTEMArMATCKH KAPrnI 
TepUHepHHTe, OAHOCHO, HeoreHHTe M3rM3TCKH kapnH BO M3KeAoHl-lja 
ce }leJJ OA eAH3 noroJJeMa M3rM3TCKa aKTHBHOCT KOja rH Ja<l>aia CpeAHWHHTe 
AMOBH Ha EaJIKaHCKHOT llO.nyOCTpOB (c. KAPAMATA, 1974). 
DBHe M3rMaTCKH Kapml ce BOrJlaBHO CMeCTeHH BO ABe reOTeKTOHCKH 
eAHHHIlH H Toa so BapAapcKarn 30Ha H CpnCKO-MaKeAOHCK3Ta Maca. 
Bo OBHe ABe reoTeKTOHCKH e.D.JIHHUH TepUHepH3Ta M3rM3TCKa aKTHB­
HOCT e BO HajroneM 6poj H3 CJJ}"f3eBH npellCTaBeHa co BYJlK3HCKO- cy6syn­
KaHCKH MarMaTCKH lCapIlH, a nopeTKO H co HHTpy3HBHH. 
B ynKaHcKo-cy6BYJJKaHCKHTe MarMaTCKH KapnH ce npellCTaBeHH co: 
naTHTH, aHlle3HTH, KBapunaTHTH, TpaxHTH, PHOJlHTH, Ka1(O H npeO,lJ.HH xapnH 
K3KO WTO ce JJ3THTO-aHlleJHTH, TpaXH-pHOJlHTH H IIp. OBHe THDOBH HaKapnH 
rH cpeTHyBaMe BO CJJeAHHTe JJOKaJJHTeTH (CJJ. 1.): K OlKyct>cKa BYJII(aHCKa 
06JJaCT B }"lHM-)J;aMjaH-BopOBllOJJCKHOT KOMnJJeKC, KpaTOBCKO-3JJeTOBCIC3 
BynKaHcK3 06JJaCT, Caca - TOpaHH'lKan 06JJaCT. Bo OBHe JlOKaJIHTeTH OBHe 
Kapml ce nojaByaaaT BO BH,Q Ha ooroJleMH HJlH nOManH Cy6BYJlK3HCKH Tena 
(HeKOD», llajKoBH, O,lJ.HOCHO, OCTaTOOH Ha llOBOllHH BYJII(aHCKH ICaHanH) xaKO 
H 80 BH,Q Ha ooroJJeMH H3JJJ1BH. 
HHTPPHBHHTe MafMaTCKH rapnH ce OpHC)'THH (Ha OCHona Ha llOe» 
f3WHHTe n03HaBaH>a) BO KpaTOBCKo-3JleTOBCKaTaBYJll(aHCKa06naCTH Toa BO 
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nOKaJIHTeTOT Ha TIaHTenej-TyPCKO py.naPH. TyK8 THe ce npe,llCTaBeHB co 
eJlHO He Taxa roneMo HHTpy3HBHO Teno on KBapU- MOHUOHHTH H MOHUOHH­
TH. 
, CnpOCTa Ha OBHe TepUHepHH MarnaTCKH KapDJI nocera e o.npe.llYBaHa 
BO nOBeKe Hasparn H on crpaua Ha noroneM 6poj Ha asTOPH ([aOena 1): O./l 
HaBeneHHTe no.naTOUH ce rnena .IleKa Ha TepHTOpHjaTa Ha MaxenoHHja rep­
UHepHHTe MarMaTIf HMaaT CTapoCT 1(0Ja ce ./lBH)K}{ BO rpaHHUHTe Ha mpHH 
onHroueH Da ce 1l.0 DJIHOueH, a BO HeKOH nOlCaJIHTeTH (xaxo WTO e nOKanH­
TeTOr Ha Ko)K)'cP DnaHHHa HeKOH MarMaTcm .Il.Hct>epeHUHjaTH HMaaT H CTa­
pOCT Koja ce DpH6nH)Kysa Ha DJleHCToueH. 
Ta6ena 1: K I Ar CnpoCT Ha nOe1l.IIRH TepUlleplIH M8I"M8nt O,lJ, npHTOplljan 
r"l MaKe,lJ,omlJa 
B. Boev, T. Serafimovsk 
KO)KYcP, B)"IHM 
HHUa. 
01l. CHTe Hasen 
CKH KapnH, a caMO O.I 
HHTPYlHBHa Kapna-IC 
Ha CHTe coopa 
HHTe n01l.aTOUH ce nl 
Ta6e.rta 2. XeMHcKM 
K8POHOJ] 
P-2 20 Bl 
SiOz 6.37 61.64 59, 
110z 0.36 0.46 0, 
Alz03 17.35 17.17 15, 
Fez03 3.01 4.31 6 
MnO 0.1 0.12 
M20 1.59 1.64 2 
Cao 4.3 4.76 
NazO 4.23 3.68 
KzO 3.96 4.21 4 
PzOs 0.32 0.33 
LOI 0.46 0.65 ~ 
1. KaapUJlaTHT 0.1\ KOlKY 
2. JIaTHT-KaapUJIaTHT Oll 
3. JIaTHT 0.1\ IiY'lHM 
4. JlaTHT 0.1\ EoPOB non 
S. JlaTHT 0.1\ nBMjaH 
6. JlSTHT 0.1\ 3neTOBO 
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01l. HaBe1l.eHH 
KapaKTep ce HHepM 
cepHja Ha KapOH. 
,nOOHeHHTe II 
OpHKa)l(aHH BO Ta6t 
3a onpenoa Ha H30TOnHTe Ha CTpOHUHYMOT 6ea COOpaHH npHMepOUH 01l.HaBeneHH 
01l. DOenHHH 1l0KaJIHTern 01l. MaKe1l.0lmja If TOa: (Cn. 1). nHTe Ha CTpOHUHYJ 
3· 
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KO)f(Yq" EY'lHM, ,naMjaH, EOpOB ,n:OJI, KpaTOBO, 3JIeTOBO, Caca H Topa­
HJ.ma 
O,ll CHTe HaBelleHH JIOKaJIHTeTH Gea coopaHH npHMepOUH O,ll BynKaH­
CKH KapnH, a caMO O,ll nOKaJIHTeTOT Ha naHTenej 6ewe 3eMeH npHMepOlC O,ll 
HHTpY3HBHa Kapna-KBapUMOHUOHHT. 
Ha CHTe co6paHH npHMepOUH e O,llpe,lleH XeMHCKHOT COCTaB H ,ll06He­
HHTe nO.1l3TOUH ce npHKllX<aHH BO Ta6enaTa 6p. 2. . 
Ta6e.1la 2. XeMHCKH COCTaB ua nOe,llHHH THnOBU ua TepWfepUH MarMaTCKH 

Kapnll O,ll MaKe.llOIlIlJa (I). Eoen, 1992, XRF - Mlm).ll) 

P-2 20 BU-1 BO-7 PAM­5 ZIA ZL-2 SA-I SA-2 SA-3 Ib-PsI TO-I 
SiOl 6.37 61.64 59.13 58.!­ 60.2 
0.59 
57.4 57.95 56.36 66 65.n 61 63.15 
TIOz 0.36 0.46 0.52 0.64 0.45 0.49 0.68 0.38 0.44 0.67 0.62 
AI2D3 17.35 17.17 15.37 16.57 16.61 15.98 17.45 13.55 14.37 15.16 15.13 14.52 
Pez03 3.01 4.31 6.32 6.69 6.58 6.39 5.74 4.95 3.31 3.03 5.69 4.16 
MnO 0.1 0.12 0.1 0.15 0.16 0.54 0.16 0.3 0.22 0.15 0.16 0.12 







3.17Cao 4.3 4.76 4.4 5.48 5.68 4.19 6.25 4.69 
NazO 4.23 3.68 3.8 4.07 4.21 2.66 3.17 0.65 2.38 2.76 2.82 2.58 
KzO 3.96 4.21 4·.01 3.47 3.47 3.96 3.42 6.66 5.02 3.42 4.34 4.83 
PzOs 0.32 0.33 0.3 0.3 0.38 0.19 0.25 0.58 0.19 0.14 0:1:1 0.46 
WI 0.46 0.65 5.36 1.1 1.16 4A4 3 5.17 2.72 4.14 3.35 3.14 
1. KaapWl8nrr O)l K OlKYcjJ 7. Jlanrr O)l 3J1eTOBO 
2. JIaTHT-ltBapWl8nrr O,ll KOlKytIt 8. JlaTHT O,ll Caca 
3. Jl8THT O,llE)"DIN 9. Kaapun8nrr O,ll Caca 
4. JIanrr O,ll.60POB Jlon 10. KaapWlanrr OA Caca 
S. Jlanrr OJl Jla~dBH 11. KaapllMOHII,OHHT Oll fiBHTeJlej 
6. Jlanrr Oll 3neTOBO 12. KaaPWlBTHT O,ll TopaHHl.\8 
O,ll HaBe,lleHHTe nOllarOUH ce r JIe,ll3 ,lleKa ce Toa xapDH 10K no CBOjOT 
KapaxTep ce HHepMe,llRj apHH ,ll0 lCI-lceJIH R OPHD3taaT H3 KaJlI(O- a.JIKaJIHara 
cepHja Aa KapnH. 
,n:06HeHHTe BpellHOCTH 33 H30TonHHOT O,llAOC Ha CrpOHllH)'MOT ce 
npHKa>KllHH BO Ta6e.rran Gp. 3. 
Oll HaBelleHHTe OO.D.aToUHjacHo ce r JIe.D.a ,lleKaBpe.D.HOCTHTe HaH30TD­
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ce .!lBH)I(aT DO rpaHHUHTe Ha 0.706318 na,no 0.710641, WTO o.n cDoja CTpaHa 
360PYBa 3a e,nHa He TaKa roneMa pa3HOnHKOCT DO Dpe,nHOCTHTe. 











































TeplJ,HepHara MarMaTCICa aIaHBHOCT Ha TepHTOpHjaTa Ha MaKe.noHHja 
e ,nen o.n e.nHa noroneMa HeoreHa MarMaTCKa aIaHBHOCT ICoja rH 3a41aKa 
cpeJlHWHHTe .nenODH H8 BaJ1KaHCKHoT TIOnyOCTpOD. 
TIpoCTopH8ra pa3MeCTeHocT H8 ODaa MarM8TCK8 8IaHBHOCT e npe,nH ce 
nocne.nlllJ,a H8 reOTeIaOHCICaT8 eBonyUHja Ha ODOj npocTop, a nojasaTa Ha 
Pa3HOBPCH H THnODR H3 MarMaTCKHJlH4>epeHUHjaTK e nocne..IXJma Ha eBony­
UHjaTa Ha npKMapHHTe MarMaTCKH pacTonH o,n OJIlirO-MHOlleH na .no nneue­
ToueH. 
MO)l(e jacHo .na ce 3aKJIY'lH .neKa ce pa60TH 3a MarMH KOH no CDOjOT 
ICapaKTep ce XaJIXQ-aJ1KaJlHH H no CUTe CBOH ICapaKTepHCTHKH 6u MO)l(ene .na 
rn cnopeJlHMe co MarMHTe ICOH ce ¢loPMHpaaT BO reoTenOHCKHTe no.npa'fja 
DIrBH WTO ce aKTHBHHTe KOHTHHeHTaJlHH o60JlH. 
B. Boev, T. SeraflDlovsk 
Bpe,nHOCTHTe f 
MepoUH ce .!lBH)I(aT Il 
yxa)l(YBaaT Ha Toa ,nel 
,n06HDaaT DO rpaHH< 
06BHB1C3. 
,D,ocTa .n06po e 
CTpOHUHYMOT ce 3ro 
nHTeTHTe KOH ce Hao 
HaotaaT .nna60Ko DO 
ODOj 4>eHoMeH 
Ha MarMaTCKaTa eDOJ 
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Bpe,IlHocTHTe Ha HJOTODHTe Ha CTPOHUH)'MOT DO aHaJIHJHpaHHTe DpH­
MepOQH ce ,lIBH)KaT DO rpaHliUHTe Ha 0.706318 Da,IlO 0.710641 Jf 80 OCHOBa 
yxa)K)'BaaT Ha T08,Ileka ce paOOTH Ja MarMH ICOH CDOjOT KOHa'feH Kaparrep ro 
,Il06HBaaT DO rp3HH'lHHTe .aenOBH Ha ICOHTHHeHTaJIH3T3 Kopa H ropHaTa 
06BHBICa 
.D:OCTa ,Il06po e DH,IlmmO ,IleK3 Den.H'fliH3Ta H3 H30TOnHHOT OlIHOC H3 
CTpOHUM)'MOT ce 3roneM)'B8 ollejKH o.a 3an8.ll ItOH KCTOK, O,[l.HOCHO, o.a nOKa­
nHTeTHTe KOIi ce HaotaaT BO Bap.napCKan JOHa 03 KOH nOKaJIHTenlTe )(Oli ce 
Haot aaT .anaooxo DO CPDexo-MaICe,IlOHCKaT3 30Ha 
OBoj 4leHoMeH H3joepoa3THO 6H MO)KeJI ,Ila ce o6jacHH CO npouecliTe 
Ha M8rM3TCKaTa eoonyUllja DO ODJfe pa:Jnlf1111H reOTel\TOHCKIi e,IlHHIiUH, liJIH 
HajDepoj3THO CO ,IleJI)'MH3T3 ICOHTaMRH3UHja CO M3TeplijaJIH ICOH HMaaT 
XPYCTanHO DOTeMO. 
SUMARY 
THE ISOTOPES OF STRONCIUM IN THE TERTIARY MAGMATIC 

ROCKS FROM THE TERRITORY OF MACEDONIA 

B. Boev, T. Seraflmovsld. S. Lepltkova 

Faculty of Mlnlog and Geology 

The tertiary magmatic acti vity on the territory of Macedonia is part ofa larger 
neogene magmatic activity which takes in the middle parts of the Balkan peninsula. 
The spatial distribution of this magmatic acticity is, first of all the consequ­
ence of the geotectonic evolution in the area, '-'d the occurrance of various types 
of magmatic diffcrention is the result of evolution of the primary magmatic melts 
from oligo- miocene up to pleistocene. 
We may defm3tely come to the concJusiuon that they are magmas which, 
according to their character, are calc-alkaline and according to their features can be 
compared to the magmas formed in the geotectonic areas as are the active continental 
rims. 
The values of the strontium isotopes in the analyzed samples range within 
0.706318 up to 0.710641 and basically point out that these are magmas which got 
their defmate character in the continental crust and the upper manle. It is obvious 
that the size of the isotope ratio of the strontium increases moving from the west to 
the east , in other words, from the localities which belong to the VardarZone to the 
localities which lie deep in the Serbo-Macedonian mass. 
The phenomenon can JOOSt probably be explained by the process of the 
magmatic evolution in these different geotectonic units or, most probably. by the 
partial contamination by the material of crystal origin. 
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Nascn- und ..:JLJ.JIIIU'v, 
wahrend bei den 
Tuberositat fiber 
steigt steil von 
Hinterhaupt des 
der Orbita liegt 
getrennt. 
